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therefore, consideration has been given to the requirements of the steam
turbine and vice versa. The turbine is of the impulse type with one pressure
stage and several velocity stages, and the pump is of simple volute form—
without guide vanes—but with special automatic axial balancer arranged to
absorb hydraulically the whole of the end thrusts which may come on the
rotor, either from the steam end or the water end. On account of the high
pressure generated by the single quickly rotating impeller, special labyrinth
rings are necessary at the running shoulders of the impeller to avoid what
might otherwise be a serious leakage loss.
A duty for which multi-stage centrifugal pumps are particularly adapted
is that of boosting up the pressures in town water mains during times of
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Fig. 38.—One of four lo-in. High-pressure Fire Service Centrifugal Pumping Units built by
Allis-Chalmers Manufacturing Company for City of Cleveland
Rated capacity 2500 gall, per minute against 240 Ib, pressure.
emergency, when water is being drawn for fire-extinguishing purposes. One
of the high-pressure fire service pumps, built by Messrs. Allis-Chalmers
Manufacturing Co., Milwaukee, for the city of Cleveland, is shown in fig. 38.
Four of these pumps were installed with lo-in.-diameter branches, rated for
2100 imperial gallons per minute, against a delivery pressure of 240 Ib. per
square inch. The general construction of Messrs. Allis-Chalmers' pumps
is shown in fig. 39, which is fully indexed to show the various parts. The
axial balancing device here shown is one of the most generally used and
simplest forms made, and when properly constructed is very reliable in action.
Bore-hole pumping, when the water is at great depths, is rather beyond
the scope of the multi-stage turbine pump at its present stage of development.
Practical reliability is of first importance in pumping plant, and up to the
present it has not been found advisable to carry rapidly rotating vertical
shafts to greater depths than about 100 ft. The difficulty is the great weight
of the vertical shaft, and the risk of alignment troubles in the many guide

